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The  physiographic  location  of  the  South  Concho  River , 
Spring  and  Dove  Creek  basins  in  West-Central  Texas  is  such  that 
irrigation  practice  is  desirable.    Erratic  and  often  low  annual 
precipitation  is  supplemented  by  application  of  diverted  stream 
flow  upon  the  irrigable  lands  of  the  several  basins. 

Currently  irrigated  land  -within  the  basins  to  which  this 
report  relates  amounts  to  7,560  acres  and  constitutes  slightly 
lesE-  than  one  per  cent  of  the  entire  area* 

From  analysis  of  all  data  assembled ,  the  following 
conclusions  and  recommendations  appear  to  be  justified. 

1.  The  total  mean  annual  yield  of  the  South  Concho, 
Spring  and  Dove  Creek  area  approximates  64,414 
acre-feet.    This  discharge  is  produced  by  a 
drainage  area  of  1,407  square  miles  and  is  equi- 
valent to  a  mean  annual  yield  of  45.8  acre-feet 
per  square  mile. 

2.  The  mean  annual  water  supply  produced  by  the 
separate  basins  involved  is  estimated  as  follows r 


:  ; Estimated  t    Wean  Yield 
Stream     t Drainage t Mean  Annual:    per  square 
  :    Area  t  Discharge    s  mile 

South  Concho 

River          604  34,462  57.1 

Spring  Creek    532  19,844  37.3 

Dove  Creek      271  10.108  37.3 

TOTAL           1,407  64,414  45.8 
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5,    Present  irrigation  systems  serve  H£81  acres  of  land 
in  the  South  Concho  River  basinj  2,520  acres  within 
the  Dove  Creek  water shed$  and  2„9S8  acres  in  the 
basin  of  Spring  Creek, 

4.  tfean  annual  water  supply  available  in  each  basin  is 
sufficient  in  amount  to  serve  adequately  the  present 
irrigated  acreage. 

5.  The  combined  residual  yield  of  the  three  basins  is 
adequate  for  fulfilment  of  the  municipal  -water 
supply  requirements  of  San  Angelo,  Texas, 

6.  Inefficient  methods  of  distributing  irrigation 
water  and  inadequate  maintenance  of  distribution 
systems  are  responsible  for  excessive  transportation 
losses  which  often  result  in  the  shortage  of  supply 
suffered  by  water  users  in  the  lower  portions  of  the 
basins, 

7.  No  additional  irrigation  with  surface  water  supply 
is  recommended  until  such  time  as  cooperative 
effort  by  water  users  establishes  a  reasonably 
beneficial  utilization  of  supplies  now  diverted 
for  purposes  of  irrigation, 

8.  Regulation  of  stream  £%iwt  by  storage  t.n  psrer&uded 
because  econour. o&Hly  feasible  sites  for-  either 
channel  or  off-cbannel  reservoirs  are  net  available. 


9.    Recovery  of  ground  water  for  irrigation  use  is  not 
reco-mnended  because  physically  irrigable  lands  m*.y 
be  more  economically  irrigated  with  available  surface 
water  supplies, 

10.  Facilities  which  recover  and  use  ground  water  for 
stook  and  domestic  purposes  are  in  general  use 
throughout  the  drainage  areas  considered  in  this 
report, 

11.  Potable  ground-water  supplies  may  be  recovered  for 
stock  and  domestic  use  throughout  the  Spring  and 
Dove  Creek  basins  and  within  all  except  two  localised 
areas  in  the  South  Concho  River  basin,    (See  Plate  3). 

12 e    In  order  to  obtain  a  more  adequate  distribution  of 
stock  water,  some  additional  development  of  facili- 
ties for  ground  water  recovery  is  recommended. 
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INTRODUCTION 


Location  of  Area 

The  area  "with  -which  this  report  is  concerned  lies  prin- 
cipally in  southwestern  Tom  Green  County  and  partially  in  north- 
vaestem  Schleicher,  southeastern  Irion,  and  northeastern  Crockett 
Counties,  Tessas.   Included  within  the  area  are  the  drainage  basins 
of  Spring  and  Dove  Creeks  and  the  drainage  area  of  the  South 
Concho  River  exclusive  of  the  Middle  Concho  River  basin.  Bound- 
ing the  area  to  the  north  is  the  watershed  of  the  Middle  Concho 
River 5  adjacent ,  on  the  south,  is  the  San  SaDa  River  basin, and 
joining  the  area  on  the  west  is  the  drainage  basin  of  the  Devil* s 
River,  a  tributary  of  the  Rio  Grande. 

Specifically  the  area  to  which  this  report  relates  lies 
between  latitudes  S1°00'  and  Sl^O* ,  and  between  longitudes 
100° 30'  and  101°15 ' ,   The  entire  area  includes  approximately 
1,407  square  miles  or  about  900,000  acres. 

No  cities  of  importance  are  located  within  the  area  itself 
but  San  Angelo,  Texas  is  situated  about  five  miles  from  the  north- 
east extremity  of  the  area  boundary.    San  Angelo  has  a  popula- 
tion of  some  25,000  persons  and  serves  as  the  principal  trading 
center  for  much  of  the  area  considered  in  this  report. 


Purpose  of  Report 

For  the  past  fifty  years  irrigation  works  of  some  descrip- 
tion have  been  operated  in  the  basins  of  Spring  and  Dove  Creeks 
and  the  South  Concho  River.    Recent  years  of  extended  drought  in 
western  Texas  have  served  to  intensify  public  interest  in  the  use 
of  irrigation  enterprises • 

Over-appropriation  and  misuse  of  water  resources  in  an 
area  not  endowed  "with  an  abundant  water  supply  is  common  in  many 
of  the  western  arid  regions.    The  South  Concho,  Spring  and  Dove 
Creek  area  is  no  exception.    Consequently,  it  is  the  purpose  of 
this  report  to  appra3.se  the  resources  of  the  area  concerned, 
consider  their  present  uses  and  suggest,  if  possible,  such 
changes  in  use  of  resource  or  development  of  unused  resources  as 
may  be  economically  feasible  for  and  beneficial  to  the  people  of 
the  area. 

■Scope  of  Report 

The  report  is  of  preliminary  nature  because  of  the  limited 
time  spent  in  supplementary  field  study* 

There  are  four  parts  included  in  the  report.    Part  I  is 
introductory.    Part  II  is  an  inventory  and  appraisal  of  the 
physical  factors  and  conditions  which  necessarily  form  the  basis 
of  and  impose  the  limitations  upon  utilization  of  the  area. 
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factors  appraised  in  this  section  of  the  report  are  those  v/hich 
rnast  be  considered  in  the  planning  for  more  beneficial  use  of 
resources  available  within  the  area*    Present  use  of  lands  and 
waters  in  the  area  are  discussed  in  Part  III*    In  Part  IV  are 
presented  such  adjustments  in  present  area  use  and  potential 
developments  in  utilisation  as  nay  be  beneficial  to  the  agri- 
cultural welfare  of  the  area  and  conducive  to  the  economic 
stability  of  its  peoples. 


PHYSICAL  INVENTORY 


General  Description 

The  South  Concho  River,  Spring  and  Dove  Creek  basins  are 
typical  of  the  drainage  areas  throughout  the  most  southerly 
portion  of  the  Great  Plains,    All  three  streams  have  their 
origin  along  the  northern  escarpment  of  the  Edwards  Plateau  at 
elevations  varying  from  2,300  to  2,800  feet.    The  South  Concho 
Itiver  rises  near  Eldorado,  Texas  and  flews  generally  nortiward 
for  a  distance  of  about  40  miles  to  its  confluence  "with  the 
Middle  Concho  River  at  the  inlet  to  Nasrorthy  Lake  six  and  one- 
half  miles  south  of  the  city  of  San  Angelo,  Texas.    Spring  Creek 
has  its  origin  near  the  town  of  Baroh&rt  (  Terns  and  flows  In  a 
slightly  northeasterly  direction  for  scm>  50  miles  until  it 
joins  the  Middle  and  South  Concho  Rivers  at  Lake  Nasworthy. 

Dove  Creek  originates  between  the  headwaters  of  Spring 
Creek  and  the  South  Concho,  flows  to  the  northeast  for  30  miles 
and  enters  Spring  Creek  about  ?  mdJ.es  unstrcam  from  the  con- 
fluence of  Spring  Creek  and  the  South  Concho  River.    All  of  the 
streams  consequently  flow  into  Lake  ftasv/orthy  at  an  elevation  of 
approximately  1,900  feet* 
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The  drainage  areas  of  the  several  streams  are  iraieh  the 
same  in  character  with  some  rough  to  rolling  land  near  the  head- 
waters, slightly  rolling  lands  and  rather  broad  alluvial  valleys 
in  the  central  and  lower  portions  of  the  basins*    The  central  and 
lower  basins  contain  the  principal  bodies  of  irrigated  land  while 
the  higher  and  headwater  areas  embrace  the  livestock  grassing 
regions. 

Stream  channel,    gradients  are  rather  uniform  througher t 
the  length  of  those  portions  of  the  streams  above  San  Angelo. 
Fluctuations  in  stream  flow  are  rapid  and  the  variation  is  from 
little  or  no  discharge  to  extreme  and  destructive  floods.  Several 
miles  below  the  headwater  drainage  of  each  stream  ,  and  at  the 
base  of  the  Edwards  limestones,  perennial  springs  discharge  their 
waters  -to  the  stream  beds.    These  spring  flows  vary  somewhat  from 
year  to  year  and  from  season  to  season ^  but  are  usually  suffi- 
cient, together  with  return  flow,  to  furnish  the  greater  part  of 
the  divertable  water  supply  for  irrigation  use* 

Topography 

As  a  generalization  the  topography  of  the  South  Concho, 
Spring  and  Dove  Greek  area  may  be  considered  as  undulating  to 
roughly  rolling .    More  specifically,  however,  the  area  might  be 
divided  into  three  topographic  regions:    (1)  rough  hilly  regions  5 


(2)  plateau  regions, and  (5)  river  valleys*    The  rough  hilly 
region  covers  the  outer  extremities  of  the  area  along  the  north 
and  west  sides  of  the  Spring  Creek  basin •    The  plateau  region 
almost  totally  bounds  the  area  to  the  south  and  southwest  and  is 
a  broad,  flat  region  composed  of  the  Cretaceous  Edwards  I:.:  • 
The  rivers  have  formed  but  few  alluvial  terraces  and  these  are 
relatively  broad  and  lie  only  slightly  higher  than  the  stream 
beds  themselves. 

Drainage  patterns  of  the  several  streams  and  their  tribu- 
taries are  well  defined  although  none  of  the  rivers  discussed  have 
entrenched  themselves  in  deep  cr  canyon-like  valleys*    The  valleys 
are  broad  and  of  sufficiently  low  gradient  to  preclude  practicable 
channel  or  off  -channel  storage*    Stream  diversions,  however,  nay 
be  and  are  made  for  distribution  of  water  on  lands.  Readily 
irrigable  lands,  for  which  water  is  available,  are  limited  to 
those  low-lying,  level  terraces  immediately  adjacent  to  the 
streams  in  the  lower  valleys. 

Precipitation 

Records  of  precipitation  are  collected  by  the  United  States 
Weather  Bureau  at  two  stations,  one  in  and  one  adjacent  to  the 
drainage  basins  herein  discussed.    A  49-year  record  of  precipita- 
tion at  San  Angelo,  Texas,  shows  an  annual  mean  rainfall  of  21.90 
inches,  while  a  record  at  Knickerbocker,  Texas*  obtained  over  a 
28-year  period  shows  a  mean  annual  precipitation  of  19.18  inches. 
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Although  the  annual  mean  Is  not  extremely  high,  the  area  is  subject 
to  frequent  storms  of  short  duration  and  high  intensity.  Occa- 
sionally an  isolated  storm  is  responsible  for  50  per  cent  or  more 
of  one  year's  total  precipitation.    For  example,  in  September  195S 
San  Angelo  received  27.65  inches  of  rain,  "sshile  during  the  other 
month3  of  the  calendar  year  only  12.75  inches  of  precipitation 
occurred.    On  September  15  of  the  same  year  San  Angelo  received 
11.75  inches  in  24  hours.    In  one  24-hour  period,  August  6,  1906, 
Knickerbocker,  Taxa%  had  a  7 » 87- inch  rainfall.    Rains  totaling 
as  high  as  24  inches  in  21  hours  have  been  reported  unofficially 
from  basins  adjacent  to  those  under  consideration.    These  reports, 
however,  are  not  considered  as  being  highly  reliable. 

The  following  tables  show  the  mean  monthly  and  annual 
precipitation  at  San  Angelo  and  Knickerbocker,  Texas. 
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United  States  Weather  Bureau  records  of  temperature  and 
growing  season  at  a  number  of  stations  in  and  near  the  area 
concerned  are  also  given  in  the  above  table* 

Evaporation 

Data  on  monthly  and  annual  evaporation  are  collected  at 
only  scattered  points  throughout  the  State  of  Texas •  Conse- 
quently, the  records  presented  can  be  considered  as  merely 
indicative,  since  no  data  are  available  for  the  area  itself. 
Following  is  an  evaporation  record  taken  at  the  United  States 
Field  Fxperiment  Station,  Big  Spring,  Texas,  some  90  miles  from 
the  South  Concho,  Spring  and  Dove  Creek  areas, 

Mean  Fonthly  Evaporation,  in  inches 
at  Big  Spring,  Texas  -  April  to  Sept. 
1916  -  1932 

Ifean     April     T'ay      June     July     August     Sept.  Total 
7. ,419    8.815    10.E02    11.011    10.178    7.538  55.161 

This  record  has  been  extended  and  a  figure  for  annual 
evaporation  calculated"''  ^ich  indicates  a  yearly  evaporation  of 
about  76  inches. 

Because  annual  precipitation  is  greater  and  mean  annual 
temperature  slightly  less  in  the  area  to  which  this  report  re- 
lates, it  is  logical  to  assume  that  the  gross  annual  evaporation 

1   Texas  Agricultural  Experiment  Station  Bulletin  484,  p.  21. 
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somewhat  less.  From  data  available  this  gross  annual  evaporation 
is  estimated  at  70  inches. 

Wind  Movements 

Records  of  prevailing  wind  direction  only  are  available 
from  the  United  States  Weather  Bureau  Stations  at  San  Angelo  and 
Knickerbocker,  Te:cas.    Average  wind  movement  may  be  indicated 
from  a  record  taken  at  Abilene s  Texas. 

Wind  direction  and  movement  records  are  given  in  the 
following  tabulations. 


Prevailing  Tttnd  Direction 


Station    Jan.  Feb.  Mar.  Apr. 

June  July  Auf?. 

SeDt. 

Oct* 

Nov, 

Dec.  An, 

San  s 
Ajipelo  i 

N 

s 

s 

s 

S 

s 

s 

S 

s 

s 

K  S 

Knicker-s  <, 
bocker  : 

S 

S 

s 

s 

S 

s 

s 

S 

s 

s 

S  S 

Abilene  t  S 

S 

s 

s 

s 

s 

s 

s 

S 

s 

s 

s  s 

Average  V/ind  I  ovcr.icnt 
in  miles  per  hr. 


iibHene    9.9    10,8    11.3    12.0   li.l   10.5    0.9    0.2  0.6  9.0  9.5  9.6  10.0 
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1  axiaum  oind  Velocity  and  i/iroction 
v-rith  Date  of  Occurrence 


Station  t  Jan.,  Ppb*  Y&v*  Apr.  I -lay  June  July  Aug*  SoptoOcta  Hova  Dec .  s^z, 
Abilene 

K«pJu       60  Gl  50  60     G6  62     GO     40  46     40  48     GO  66 

Direct.      V  V,T  S17  SU     3:7  IE     Si;     SE  1     UW  iE      Ti*  Stt 


Year 


1093  1912  1095  1003  1892  1-308  1309  1086  1920  1093  1093  1390 


Geolory 

Ifcere  are  several  of  the  geologic  foliations  in  the  South  Concho, 
Spring  aid  jjovc  Creek  area  which  directly  or  indirectly  affect  both 
ground  and  surface  water  supplies  of  the  area.    The  following  table 
shows  the  sequence  of  formations  vdtliin  the  area. 


Period 


berxes 


Fornation 


Character 


quaternary 


Cretaceous 


Permian 


Recent 
Pleistocene 


Stream  depositsj  chert s 
gravel,  sand,  silt. 
Alluvial  terraces  - 
mainly  silt  and  sand. 


Washita  Duda  Sandy,  nodular  limestone 

Group  Grayson        I.arl  and  sandy  line  stone 

Geor<jcto\vn   Ifodular  limestones  - 
  marly,  bods 


Fredericks- 
bur;;  Group 


ixiivards 
Comanche 

Peak 
"Jalnut 


Llassive  cherty  limestone 
Sandy  limestone  and  marl 

Sandy  clays  and  marls 


Trinity- 
Group 


Double 
Lountain 


ijlaine 


San  AneelQ 


Soft  sand,  concretion- 
ary sandstones  and  red 
and  -white  clays.  Partly 
cemented.  

Gypsiferous,  limy  sand- 
stones and  shales.  Thin 
layers  of  &c&&n  clay. 
Hed  sandstones  and  shales. 


Gone  tjpsuTii. 
at  base. 


Concl023erate 


The  area!  extent  of  exposed  formations  is  shov/n  on  ilate  2  and 
the  following  discussions  concern  each  formation  as  it  relates  to 
water  supply  a 
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Quaternary! 

Recent  silts,  sands  and  gravels,  which  have  been  released 
by  disintegration  of  Pleistocene  sediments,  cover  the  stream  in 
the  lower  portions  of  the  basins.    These  deposits  vary  in  thick- 
ness from  aero  to  about  25  feet  but  are  of  little  importance  in 
relation  to  "water  supplies. 

Pleistocene, — A  medium  to  coarse  conglomerate  of  limestone 
and  cherty  gravels  covers  rather  extensive  areas,  in  the  form  of 
terraces,  along  the  courses  of  the  South  Concho  River,  Spring  and 
Dove  Creeks.    In  relation  to  -water  supply,  the  Pleistocene  con- 
glomerate assumes  importance  as  an  aquifer  through  -which  return 
flow  waters  revert  to  the  stream  beds.    Calcareous  cementation 
is  common  throughout  the  formation,  but  to  a  degree  which  does 
not  impair  the  movement  of  ground  or  return  flow  -waters. 

Cretaceous t 

Washita  Croup. — The  Buda,  Grayson,  and  Georgetown  forma- 
tions combined  are  referred  to  as  the  IVashita  Group.    Within  the 
area  to  which  this  report  relates,  formations  of  the  V.ashita 
Group  are  of  little  importance  hydrologi cally .    Krosion  has 
removed  the  greater  part  of  these  formations,  although  thin 
layers  of  the  group  are  found  resting  upon  the  Edwards  formation 
-which  forms  the  major  portion  of  surface  exposure  on  the  plateau 
surrounding  the  headwaters  of  the  basins  involved.    On  Plate  ?. 
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it  -will  be  no-ted  that  the  Edwards  Plateau  is  shown  to  be  overlain 
•with  sediments  of  the  Washita  Group. 

Fredericksburg  Groj^.~~The  uppermost  formation  of  the 
Fredericksburg  Group  is  the  Edwards  Limestone.    The  basins  of  the 
South  Concho  River,  Spring  and  Dove  Creeks  are  bounded  on  the 
southeast,  southland  west  by  the  escarpment  of  the  Edwards  Plateau. 
Because  the  Edwards  formation  is  composed  of  massive,  cavernous 
limestone  beds  it  is  a  most  competent  aquifer  and  hence  assumes  an 
ingportant  place  in  relation  to  the  water  supplies  of  the  area. 
The  flat,  almost  featureless  surface  character  of  the  Edwards 
llateau  combined  with  the  highly  permeable  character  of  the  lime- 
stone is  conducive  to  the  intake  of  a  considerable  quantity  of 
vjater  which  falls  as  precipitation  upon  the  plateau.  This 
natural  recharge  to  the  formation  is  counterbalanced  by  a  natural 
discharge  from  it.    A  part  of  the  discharge  appears  as  surface 
■water  in  the  surface  streams  of  the  area  and  the  remaining 
portion  is  discharged  through  evaporation  and  transpiration  along 
the  outcrop.    Discharging  springs  are  found  on  all  three  streams 
at  or  near  the  base  of  the  Edwards  formation.    Such  discharge 
forms  the  perennial  base  flow  of  the  South  Concho  River,  Spring 
Creek  and  Dove  Creek. 

The  Comanche  Peak  and  the  Y-alnui  clay  formations  are  also 
members  of  the  Fredericksburg  Group.    The  Comanche  Peak  formation 
lies  below  the  Edwards  and  above  the  Walnut  clay  and  is  composed 
of  soft,  chalky  limestones.    The  IValnut  clay  is  composed  of  soft, 


marly  cand3  and  sandstones  which  are  highly  erosive.    Past  erosion 
has  removed  much  of  the  formation  and  remnants  now  form  only  a 
break  or  divider  of  a  few  feet  in  thickness  between  the  overlying 
Comanche  Peak  and  the  underlying  Trinity, 

Both  formations  are  sufficiently  permeable  to  carry  and  to 
yield  potable  ground  water  in  sufficient  quantities  for  stock  or 
domestic  use. 

Trinity. — The  Trinity  sands  lie  unconformably  upon  Permian 
strata  and  are  exposed  in  the  lower  basins  of  the  streams  in  the 
area.    The  Trinity  beds  are  a  conglomerate  of  sands  and  sandstones 
which  form  a  competent  aquifer.    Tilth  few  exceptions  the  Trinity 
carries  potable  water  readily  reco%Terable  for  stock  and  domestic 
purposes*    In  a  few  local  areas,  particularly  in  the  South  Concho 
basin  near  Chris toval,  waters  recovered  from  Trinity  sands  are 
not  potable.    This  is  probably  due  to  the  entrenchment  of  Trinity 
sands  in  the  cavernous,  uneven  surface  of  the  lower  lying  Elaine 
formation  whose  waters  are  saline  and  gypsiferous  and  which 
would  readily  contaminate  the  Trinity  water  by  lateral  infil- 
tration. 

Permian; 

Double  fountain. — Only  small  portions  of  the  Blaine  and 
and  San  Angolo  formations  are  exposed  within  the  area  considered 
in  thi3  report.    The  areal  exposures  are  shown  on  Plate  2.  Both 
formations  are  composed  of  gypsiferous  sandstones  with  seams  of 


clay  and  shale.    Sone  vrater  is  carried  by  each  formation  but, 
v/ithin  tlx?  area  herein  considered,  tlm  quantity  is  siifficicntly 
sr.iall  isnd  the  quality  so  poor  that  neither  formation  is  signifi- 
cant in  relation  to  the  water  supplies  of  tlie  area* 

Soils1 

ALonj  the  alluvial  bottoj.is  of  tlje  South  Concho  liivcr, 
Spring  Creek,  and  Dove  Creel;,  occur  the  soils  of  the  Frio  and 
Leona  series.    Hie  terraces  and  rollin;;  lands  of  the  basins  are 
generally  mantled  rath  the  soils  of  the  -toscoe  group.    W&  larger 
part  of  the  basins,  particularly  the  central  and  upper  porti<: 
are  cliaracterized  as  rout,h  stony  3.and  and  generally  the  principal 
soils  are  the  Valera  series. 

because  tlie  streams  of  the  area  are  confined  to  rather 
narroxv  volleys  there  are  no  !ar;_©  bodies  of  alluvial  soil*, 
iioavever,  nariw  strips  of  aLluviiO.  soil  are  present  in  places. 
These  soils  belong  chiefly  to  tlie  Frio  and  Leona  series. 

i''rio  soils  aro  composed  of  naterials  washed  from  the 
limestones  of  the  }jdr,rards  KLateau  and  are  li^ht-brorin  calcareous 


1    Carter,  The  Soils  of  Texas,  Te:cas  Ijt*  iicpt.  3ta.,  l&v. 

of  Soil  Survey,  Uull«  451,  July  19uL. 


of  granular  structure.    Frio  soils  lying  near  the  streams  are 
usually  underlain  by  beds  of  sand  or  gravel  and  have  fairly  rapid 
surface  drainage  and  free  underdrainage.    These  soils  are  highly 
productive  and  are  well  suited  to  general  farm  crops  and  to  S" 
fruits.    Their  sub-soils  afford  a  good  reservoir  for  soil  moisi" 
■which  consequently  characterizes  them  as  good  drought  resistant 
soils • 

leona  soils  are  dark«-broT*n  calcareous  top  soils  and  are 
generally  granular  and  fairly  deep.    The  soil  material  has  been 
in  part  washed  from  the  Edwards  Plateau  soils,  and  consequently 
contains  sons  liry  material  from  the  limestone  of  the  Edvrards 
formation*    The  soils  are  productive  and  suited  to  general  farm 
crops* 

Host  of  the  soils  of  the  middle  basins,  and  of  the  rolling 
lands  therein,  are  composed  of  soils  of  the  Hoscoe  series.  These 
soils  have  brov/n  or  dark-browi  surface  soils  with  a  lighter  brown 
sub-soil,    1'he  su'tv-soils  merge  vd.th  a  calcium  carbonate  of  highly 
calcareous  chalky  clay.    The  chief  soils  of  this  series  are  of 
clay  or  clay  loam  textures.    They  are  well  suited  to  cotton,  corn, 
grain  sorghum,  and  other  general  farm  crops.    The  Roscoe  series 
are  somewhat  limited  in  extent  and  are  generally  associax-ea  wrcu 
the  Abilene  soil:  t 

The  top  soils  of  the  Abilene  are  brovm  to  dark-brcwi  in 
color  and  as  a  rule  the  soils  themselves  and  the  upper  sub-soils 
are  not  calcareous.    The  soils  themselves  are  granular  and, 


IG 


though  heavy,  are  fairly  open  and  permeable  in  character. 
Generally,  soils  of  this  series  are  deep  clay  loams.    Soils  of 
the  Abilene  series  arc  very   productive  and  are  extensively 
utilized  for  general  farm  crops. 

In  the  upper  portions  of  the  South  Goncho  River,  Spring 
and  Dove  Creek  basins,  much  of  the  area  is  mantled  with  soils 
of  the  Valera  series.    In  general  the  Valera  soils  arc  mostly 
shallow  and  calcareous,  -with  its  principal  type  being  stony 
clay.    Ilov/ever,  some  areas  of  clay  and  clay  loom  occur  in 
smoother  localities.    Along  the  steeper  slopes  many  places  are 
so  eroded  and  stony  that  they  are  included  vdth  the  type  of 
land  classified  as  rough  stony  land.    The  deeper  soils  of  the 
Valera  are  clays  and  clay  loams  and  are  fairly  productive  under 
favorable  moisture  conditions.   Host  of  these  soils  are  in 
ranches  on  -which  cattle,  sheep,  and  goats  grase  on  the  native 
vegetation. 

Ilydrolony  -  Surface  VJater  Supply 

The  surface  vator  supply  a\mlable  to  the  area  under 
consideration  has  its  origin  on  the  drainage  areas  of  Dove  Creek, 
Spring  Creek,  and  the  South  Concho  River  and  is  derived  from  two 
sources:    (1)    surface  run-off  from  the  drainage  areas  themselves, 
and  (2)  groundwater  discharge  to  the  surface  streams.  As 


previously  mentioned  in  tho  flections  of  this  report,  covering 
"Physiography"  and  "Geology^    it  mas  pointed  out  that  there  are 
rather  extensive  areas  of  the  Edwards  Plateau  adjacent  to  the 
upper  drainage  patterns  which  do  not  contribute  surface  run-off 
to  the  streams.    Due,  however,  to  the  highly  permeable  character 
of  the  Edwards  limestones,  these  areas  act  as  a  competent 
recharge  intake  to  the  ground-water  body  of  the  Edwards  formation 
in  the  basins  involved.    Discharge  from  this  source  of  water 
supply  appears  as  springs  near  the  base  of  the  Edwards  on  all 
three  of  the  streams  in  the  area* 

Quantitative  estimates  of  available  water  supply  may  be 
made  from  data  available  relevant  to  the  discharge  of  the  various 
streams.    Records  of  stream  measurements  have  been  compiled  by 
the  United  States  Geological  Survey  at  several  stations  in  and 
near  the  area  to  which  this  report  relates.    A  gaging  station  has 
been  maintained  on  the  Concho  River  below  San  Angelo,  Texas, since 
September  191S|  on  the  South  Concho  one  mile  above  the  confluence 
of  the  North  Concho,  from  October  1931  to  date;  on  the  South 
Concho  River  at  Christoval,  Texas, since  February    1930;  on  Spring 
Creek,  two  and  three-fourths  miles  above  confluence  with  the 
Middle  Concho  River,  from  February  19S0  to  present  date;  on  the 
Middle  Concho  River  near  Tankersly,  Texas, for  the  same  period  as 
the  Spring  Creek  gage^  and  on  the  North  Concho  River,  two  miles 
above  Carlsbad,  Texas. since  Farch  1924.    Mo  measurements  are  made 


for  Dove  Creek  aliens,  bat  its  discharge  is  included  in  the  record 
of  flow  at  the  Spring  Creek  station. 

All  of  the  available  discharge  records  are  considered  good. 
However,  low  flow  at  the  stations  on  the  South  Concho  and  Fain 
Concho  near  San  Angelo  is  affected  by  upstream  diversion  and 
storage  for  irrigation  and  municipal  use* 

From  Plate  5  it  may  be  seen  that  the  area  with  which  this 
report  is  concerned  includes  the  drainage  areas  of  Spring  and 
Dove  Creeks  and  the  drainage  area  of  the  South  Concho  River  down 
to  its  entrance  into  Hasworthy  Lake.    Shown  also  on  Plate  3  are 
the  locations  of  gaging  stations  which  are  applicable  to  the 
streams  discussed  herein.    It  should  be  noted  that  the  T fiddle 
Concho  River  is  not  included  in  the  area  and  hence,  the  discharge 
measurements  tabulated  herein  are  corrected  to  exclude  from 
consideration  the  discharge  of  the  Middle  Concho  River. 

The  following  tables  show  the  monthly  and  annual  discharges 
of  the  South  Concho  River  at  a  point  about  one  mile  above  its 
confluence  with  the  North  Concho  River  in  the  city  of  San  Angelo, 
Texas,  and  the  monthly  and  annual  discharges  of  the  I'iddle  Concho 
River  near  Tanker sly,  Texas. 
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A3  previously  stated,  the  area  under  consideration  does  not 

include  the  I.Iiddle  Concho  Hiver.   Hence,  for  the  purpose  of  this  report, 

the  mean  monthly  and  annual  discharge  of  the  South  Concho  near  San 

Angelo  is  corrected  to  exclude  the  discharge  of  the  Middle  Concho 

above  Tankersly  and  the  net  moan  monthly  and  annual  discharge  from 

the  drainage  areas  concerned  are  given  in  the  following  tabulation* 

Table  6 

Uean  Discharge 
of 

Gouth  Concho  Paver  including   Spring  and  Dove  Creeks 
and  including  the  Uiddle  Concho  River 
measured  near 
San  Angelo,  Texas, 
in  acre-feet 
1952  -  1936 
Contributing  drainage  area  —  1,407  sq.  mi. 

Oct,  -  2,147       Jan.  -  2,545       Apr.  -  2,248  July  -  5,757 

Nov.  -  1,934      Feb.  -  1^551      laay   -  12,973  Aug.  -    -  41 

Dec.  -  2,146      Liar.  -  1,653      June  -  4,658  Sept.-  9,040 

Annual  -  46,501 

Although  the  above  record  includes  no  corrections  for  diver- 
sion and  storage  above  the  gaging  station,  it  is  assumed  that  the 
mean  annual  discharge  of  46,500  is  a  conservative  estimate  of  the 
mean  annual  residual  yield  from  the  three  basins  considered.  Later 
in  this  report  several  factors  affecting  the  discharge  of  the  South 
Concho  are  discussed  at  length  and  a  more  detailed  statement  relating 
to  the  amount  of  discharge  is  included  therein. 

In  order  to  show  the  total  amount,  distribution  and  seasonal 
availability  of  imtcr  supply  for  irrigation  use,  the  recorded  dis- 
charge of  the  South  Concho  Hiver  at  Clxristoval,  Texas,  is  used  for 
that  basin  and  the  record  of  flow  in  Spring  Creek  near  Tankersly, 
Texas,  is  used  for  the  basins  of  Spring  and  Dove  Creeks. 


The  following  record  shows  monthly  end  annual  discharge  of  the 
South  Concho  River  at  Christoval,  Eexas: 

Discharge  of  South  Concho  River 
at 

Christoval,  Texas, 
in  acre-feet 
Contributing  drainage  area  -  454  square  miles 

Year  Oct.  Nov*  Dec*  Jan.  Feb.  Ear.  Apr.  May   June  July  Aug.  Sept.  jjaa^, 

1932     611    594    781  1130   840    984   714  4100  1520  5160    984  5230  20,730 

1953    2830  2510  2130  1970  1670  1710  3J.20  1090   672    592    615   476  17,400 

1934  474    637    484   523    605    762  1860    584   184   143  1830    356  8*420 

1935  285  552  501  268  557  346  563  7750  5550  527  1350  9350  27,140 
1956   1920  1570  lap  1190  1090  3210    924    514    293    408    220  10.250 

&ean   1*224  1093    981  1022   948    982  1056  2808  1644  1366    996  3556 "Tf ^456 
Extrema  flood  discharge  of  Sept.  1936  not  included* 


Ths  gaging  station  at  Christoval,  Texas,  is  located  about  600 
feet  downstream  from  the  headworks  of  a  canal  -which  diverts  "Rater  for 
irrigation  throughout  the  year.  Consequently,  the  record  of  flow  in 
the  South  Concho  at  Ghristoval  mist  be  corrected  for  such  diversion 0 
Miscellaneous  measurements^  of  the  water  so  diverted  have  been  made 
and  are  given,  hereafter,  to  indicate  the  amount  of  correction  to  be 
made  in  the  South  Concho  record i 

Table  u 

Miscellaneous  Xfeasurements  of 
flow  in  Irrigation  Canal  above 

  Ghristoval .  Stexas  —  Second-feet  .__J__^_ 

Year  jjj^jjfcZ^  ^x^"'^'* 

1933  6.53  7.63  5.96  11.6   17.3   13^9  11*9 

1934  11.7    9.64   11.8   12.2    8.6  10.7   14.1   13.9   14.2   12.S  14.5 

1935  12.8  8.18  9.14  5.03  10.7  9.23  14.2  6.82  16.0 
1956     15.6  _  16.4  11.8  10.8  9.62   16.1   12.7   15»4  13»7 

Keen   11  «c5_  3g.02JU..5g    9«66    7.32    8.55    9.47  14.00  12.63  13.15  13.43  14.5 

liKflt  23,10  25*82  22,84  19,16  14,52  16,52  18,78  27-76  25,05  26,08  26,75  28,75 

fe?t    716     775  70S     594     407     512     565     861     752     809     829  865 
per  Lo« 

  Annual  Total  -  8589  acre-feet   „ 

1  U.S.G.S.,  V/.S.  Papers,  Western  Gulf  Section. 


Since  the  above  record  is  not  continuous  it  can  bo  considered 
only   as  a  general  estimate  of  the  monthly  diversions  through  the  ca- 
nal in  question.    Because,  however,  it  is  the  only  data  available 
it  is  considered  sufficiently  indicative  to  allow  its  use  in  correc- 
tion of  the  South  Ccnchc  discharge  at  Christoval. 

Below  is  given  a  tabulation  of  the  nean  monthly  and  annual 
discharge  measurements,  corrected  upon  the  basis  of  the  diversions 
indicated  in  the  previous  tabulation: 

Table  9 

Llean  Llonthly  and  Annual  Yield 
of 

South  Concho  River  at  Christ oval,  Texas, 
in  acre-feet 
Drainage  Area  -  454  square  miles 

Oct*  -  1,940      Jan*  -  1,G1G      Apr,  -  1^599  July  -  2^175 

Nov,  -  1,060      Feb.  -  1,355      Hay   -  5j669  Aug,  -  1,025 

Dec,  -  1,609      liar.  -  1,494      June  -  2,395  Sept.  -  4*4,2! 

Annual  -  #25 ,045 

-"-Ixtreme  flood  discharge  of  Sept.  1936  not  included. 

On  the  basis  of  the  adjusted  means,  as  shown  above,  the  mean 
annual  yield  of  the  South  Concho  Hiver  basin  above  Chris toval,  Texas, 
is  25,845  acre-feet  and  is  equivalent  to  a  yield  of  59.6  acre-feet 
per  square  mile. 

The  combined  discharge  of  Spring  and  Dove  creeks  is  obtained 
from  the  records  of  a  gaging  station  on  Spring  Creek  below  the  con- 
fluence of  the  two  named  streams. 

Follcvrius  i3  the  record  of  Spring  Crock  discharge  below  the 
town  of  Tankersly,  Texas: 


Table  10 .. 
Ibnthly  and  -Annual  Discharge 
of 

Sparing  Creek  near  Tankersly,  Texas  , 
in  aers-f set 
Drainage  Area  -  734  square  miles 

Year  Oct.  IfdynScT  Jan>  freb.  Mar*.  Apr.  HBiy~Jupe   July  AugoTept«rAnrmI 


1952      1   140    885  1580   828    726  4480  24,400  2420  14000  879  8330  59,250 

1933  4460  S490  3740  5490  2420  1790  1100     1190   152      19  3       2  21,840 

1934  279  1430  1040  1380  1460    793  2050      172    217        6  0      0  8,850 

1935  0  169  404  282  944  319  729  9570  9620  2740  526  8000  53,300 
1956  1570  1860  1420  1020    454   259     56     1320  1020     569  15   »  9.560 

Lean  1262  1418  1498  1510  1221    777  1679     7550  2682   5627    284  4085  27,571 

*ELood  flow  of  Sept.  1936  excluded. 

The  mean  annual  yield  of  Spring  Creek,  on  the  basis  of  the  re- 
cords shcran,  amounts  to  37  #3  acre-feet  per  square  mile  of  drainage  area 
above  the  recording  station. 

Because  of  diversion  and  application  of  waters  for  irrigation  of 
lands  adjacent  to  the  South  Concho  River,  Spring  and  Dove  creeks,  water 
in  excess  of  consumptive  use,  returns  to  the  stream  beds  by  lateral  under- 
ground percolation  downstream  from  the  lands  on  which  it  is  originally 
applied.   Such  return  flow  is  thus  available  for  re-diversion  to  other 
irrigated  lands  further  downstream. 

Seepage  and  return  flow  measurements  on  the  streams  involved-*-  were 
made  in  1925  and  are  indicative  of  the  quantities  of  water  so  returned 
to  each  of  the  streams  in  the  area  considered. 

Measurements  were  also  made  in  the  early  spring  of  1939  during 
the  course  of  field  investigations  made  in  connection  with  this  report. 

Tabulations  are  included  below  giving  the  various  measurements 
made  for  quantitative  determination  of  return  flow  waters. 


U.  S.  Geological  Survey,  Vi.  S.  P.  608. 


Table  IX  .... 

Discharge  measurements  to  determine  seepage  on  Sps-ing  Greek 
from  Seven  Springs  above  Mertson,  Texas , to  mouth.    March  1925 


:  %  ;Approx.t__Iftscharge  in  second-feet 

:  Stream         :  :dist.    s  t        $       s Gain i Total 

Date    1       or  !       Location  m51®:  Tfain  *Trib-jD3~  :,or  sSain* 

s  Diversion     I  , 'stream :utarysV?r- aossicumu- 

:  :  ranitial:  :       v  ssionj  in  j  la- 

 !  -1  ijsoint    ;  «.        s  assertive 


Far.  6   Spring  Greek    Just  above  Seven  0         0,7  — -  -~ 

Springs,  fertzon, 
Tex. 

I'ar.  6   Spring  Greek    Just  below  Seven  0.1     12.2    11.5     —  4-11.5  4-11.5 

Springs 

?."ar.  6    Diversion        Hertzon,  Texas  5           —      —  7.8 

Par.  6   Spring  Greek   T'ertzon,  Texas  5         5*4      —     —  4  1.0  4-12.5 

Far.  6    Diversion  Mid-  1.5  mi.  below  4.5        —      —  2.7 
die  Ditch  Dam.  Fertzcn 

?*ar.  7    Spring  Creek     5.7  mi.  below  8.7       7.5      —     —  \  4.8  4-17.5 

?%rtzon 

tfar.  7    Spring  Creek     Tankersly-Shor-  10.6       8.0      —     —  -f  0.5  4-17.8 

wood  Grossing 

Iter.  7    Spring  Creek     2.2  mi.  above  14.5      4.4       —     —  -  5.6  4-14.2 

Tankersly 

?'ar«  7    Spring  Greek     1.2  mi.  above  16.5      4.3      —     —  4-  0*4  +14.. 6 

Russell  Dam 

Far.  7   Spring  Creek     Russell  Dam  17.7      0         —  — 

Mar.  9   Spring  Creek     0.1  mi.  above  10.7      0.8      —     -—  4-  0.8  4-15.4 

mouth  of  Dove 
Creek 

far.  9    Klliott's  Pump  0.2  mi.  below  mouth   19.0  —      —   S.l      —  — 

of  Dove  Greek 

far.  9    '.vhite's  Pump    0.2  mi.  above  Motel    19.6  —      —    1.9      —  — 

Dam 

■pr.  9   !<otel  Ditch     Fotel  Dam  19.8        —      —    6,2      —  — 

far.  9    Spring  Creek    Below  I'otel  Dam  19.9       0.2       —     —  4-10.6  4-26.0 


War.  9    Spring  Creek    5.9  mi.  below  22.7      2.4      —     —  +  2.2  4-  28.2 

Dove  Creek 

Var.  9    Spring  Greek   T'outh  26.5      4.6      —     —  4  2.2  450.4 


Table  12 

Discharge  measurements  to  determine  seepage  on  South  Concho  River 
from  Christoval,  Texas, to  month.   March  1925* 


'  Stream 
Date    1  or 


Diversion 


* Approx. t  Discharge  in  second-feet  L 
sdist.    i  i        i       iCain: Total 

Location  Tato:  Vain  sTrib~:Di"  s, cr  -Saln» 

:from  *stream,utarysV?r"lloss*clf''U~ 
tinitial:  i 

   -  ,  ,  *t>pM,  , 


ssion:  in  j  la- 

J_g^jjtiVS. 


Tffar.  12  South  Concho     *ffain  spring 
River 

Far.  12  ?rill  Spring      1  mi.  above 

Christ oval 

T'ar.  12  South  Concho  Christoval 
River 

?'ar.  12  Diversion  of  Christoval 
Christoval  Dam 

T'ar.  15  Return  water  from  

Christoval  Dam 

I'ar.  13  Diversion  of     500  feet  below 
Broome  Dam        Pecan  Creek 


10.7 


—     2  A  — 


5  21.6 

5          —  — 

9*1       —  1.8 

14.4       —  — 


Tfer.13   South  Concho     Below  Broome  Dam  14.4  8.4 
River 

Far.  15  Return  water     2  mi.  below  Pecan  16.4  — 
from  Broome  Dam  Creek 

l.Tar.  13  Return  water     2.3  mi.  below  Pecan  16.7  — 
from  Broome  Dam  Creek 


Var.  14  South  Concho  New  City  Dam 
River 

far.  16  South  Concho  New  City  Dam 
River 

T'ar.  16  South  Concho  T'outh 
River 


20.8  19.6 
20.8  22.3 
24.8  19.4 


—  4-  8.5  +  8»5 
1.0     _~  ~ 


19.6  — 

—  +12 • 6  +21.1 


7.1 

5.4 


—  -1.3  4-19.8 


**'.9  +16.  S 
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Table  lo 

Discharge  measurements  to  determine  seepage  on  Dove 
Creek"  from  a  point  nine  miles  above  Knickerbocker, 
Texas,  to  confluence  with  Spring  Creek,  Llarch  1925. 


2 

t 

lApprox.j 

Discharge  in  second-feet 

I 

Stream 

t 

jDis.  in: 

* 
* 

{Gain  : Total 

Date 

% 

or 

t 

Location 

smiles  % 

Llain 

tDi- 

i  or  :gain, 

% 

Diversion 

s 

jfrom  iSt&'eamjver- 

j loss  :cumu- 

I 

t 

j initial x 

?sion 

:in  sla- 

f 

i 

s  sec.  ttive 

{far. 

4 

Dove  Creek 

Source 

0 

13.0 

Star* 

4 

Diversion 

Above  Stilson 

w»  «? 

Dam 

i!ar. 

4 

Dove  Creek 

Below  Stilson 

1.1 

0.7 

-0.6  -0.6 

Dam 

L!ar. 

4 

Diversion 

San  Jose  Dam 

5.9 

4.1 

Ear. 

4 

Dove  Creek 

0*5  mi.  below 

4.4 

8.6 

4*12.0  f-31.4 

San  Jose  Dam 

Liar* 

5 

Dove  Creek 

0.5  mi.  below 

4.4 

7.6 

San  Jose  Dam 

Mar. 

5 

Diversion 

Basse  Dam 

8.5 

4.5 

Mar. 

5 

Dove  Creek 

Knickerbocker, 

3.7 

8.9 

+5.8  ^17.2 

Texas 

Iter* 

5 

Dove  Creek 

Above  mouth 

11.8 

8.4 

-0.5  +16.7 

29 


Table  14 

Discharge  lieasureinents  to  determine  return  flow 
through  irrigated  section  in  South  Concho  River 

i3areh  1939 


Date 


t  sApprox.  s        Discharge  5ji  Second-feet 

Stream        :  sDii.  ins         %        s Gains Total 

or  i  : miles    t  Main  sDi-    s  or  sgain. 

Diversion     s      Location     sfrom     sStreamsver-  slossz«?urau- 

s  : initial:  ssion  :  in  sla~ 
 t point  .s_         t  tssc.ittaa 


liar.  25   South  Concho  .1,  Just  below  0 

Chris  to  val,  Tex* 


£3art  25  ^Diversion 


Ghristoval  Dam  1.0 
Christ  oval, Tex. 


S0.5 


6.2 


Liar*  25    3outh  Concho  R.  2,5  mi,  below     12*0     S3 ,2 

mouth  Pecan  Cr« 


+8,9  +8.9 


*  Only  one  diversion  in  operation  at  time  of  aeasurenienfes* 


Tabls  15 . 

Discharge  measurements  to  determine  return  flow  through 
irrigated  section  on  Spring  Creek,  ISarch,  1939 


Date 


Discharge  in  Second-feet 
s          j Gain  i Total 
s  or  sgain, 


s  sApprcK.  s_ 

Stream       i  iDis,  ins 

or  i     Location  smiles    s  liain  sDi- 

Diversion     s  sfrom     s Stream  sver-    sloss  scum- 

s  s initial;          ssion    s  in  sla- 
 I   sooint    s  s  tsec.  %t±m 


Liar,  21  Spring  Creek     Just  below  Up- 
per Ditch  Dam 


I'ar,  21  Diversion 

Liar,  21  Diversion 
*Tar*  21   Spring  Creek 


Kiddle  Ditch  Dam  1.5 
below  '.'ertzon 

Lower  Ditci  Dam  15.5 

Just  below  mouth  15.5 
of  Dove  Creek 


8.9  —  — 

—  1.8     —  — 

—  4.2     —  — 

9.1  —  +6.2  +6.2 
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Table  1G 

Discharge  measurements  to  determine  return  flow  through 
irrigated  section  on  Dove  Greek,  Vnrch  1959 


t 

:  Stream 
Date    %        or  - 

Diversion 


lApprox.    :     Discharge  in  second-feet 
:Dis.  in    3  t         :Gain  sTotal 
Location     : miles       ;  -Iain  sDi-    «  or  igain, 
•from  ini-s Stream  5 ver-  jloss  icumu- 
:tial         s  ssion  i  in    s  la- 
 :  point       ;  i     ,    tsec*  stive 


ass: 


Liar.  23    Dove  Creek 


I&r.  23  Diversion 


Liar.  25  Diversion 


:.'ar,  23   Dove  Creek 


300'  below  spring  0 
at  source 


8,6 


Above  Stilison 
Dam 

Tweedy  Dam  (San 
Jose  Irrig.  Co.) 

Below  Knicker- 
bocker Texas 


1*0  —  3,7 
3,8  —  4.8 
—  6.0  — 


4-5.9  45.9 


Sarlier  in  this  section  of  this  report  it  was  shovm  that  the 
mean  annual  residual  yield  of  the  ^outh  Concho  River,  Spring  and  Dove 
creeks  has  been  about  46,500  acre-feet  for  the  period  of  record  avail- 
able, ie.,  1932  to  1936.    As  may  be  noted  on  Plate  3  the  measurements 
used  to  determine  such  yield  were  taken  at  gaging  stations  Ko.  2  and 
Ko.  3  and  the  figure  46,500  obtained  by  deduction  of  the  annual  inean 
at  station  No.  3  from  the  ainual  mean  at  station  Bo«  2.  However, 
station  Ko.  2  is  located  on  the  South  Concho  below  Lake  ivasworthy  and 
consequently  records  only  the  discharge  through  Lake  IJasworthy  outlet 
or  over  the  spillway.    Ko  storage  register  is  kept  on  the  volume  of 
water  impounded  in  the  Laloa,    Consequently,  the  annual  volume  of 
stored  water  must  be  estimated  from  existing  discharge  measurements 
obtained  above  and  below  the  reservoir. 
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Ey  combining  the  recorded  discharges  of  Spring  £reek  near 
Tankersly,  Texas,  and  the  South  Concho  River  aft  Christ  oval,  Texas, 
it  is  found  that  the  total  nsan  annual  discharge  from  these  combined 
drainage  areas  -  1,168  square  miles  -  is  53,216  acre-feet,  or  45.6 
acre-feet  per  square  mile  of  drainage  area.    However,  the  total 
drainage  area  dorm  to  the  gaging  station  below  Nasworthy  Lake  is 
1,407  square  miles 5  hence,  259  square  rdles  of  drainage  basin 
unaccounted  for  between  the  upper  and  lower  gages*    Assuming  that 
the  yield  per  square  mile  from  that  area  is  the  sane  as  the  yield 
from  the  areas  gaged,  there  should  be  added  an  annual  increment  of 
10,898  acre-feet.    On  this  basis  the  total  yield  at  the  reservoir 
site  would  be  53, SIS  acre-feet  plus  the  increment  of  10,898  acre- 
feet  or  64,414  acre-feet.    The  storage  capacity  of  Lake  /lasworthy  is 
lO^SOQ  acre-feet  which,  if  deducted  from  the  total  yield,  would 
show  an  annual  surplus  below  the  reservoir  of  53,614  acre-feet.  As 
previously  shown  the  mean  annual  discharge  of  the  South  Concho  lUver 
below  Lake  Kasworthy  and  near  Sm  Angelo,  Texas, (station  Ik>«,  2  -  flats 
3)  is  46,500  acre-feet,  hence,  the  estimated  yield  at  the  reservoir 
exceeds  the  surplus  gaged  b&low  the  outlet  by  7,114  acre-feet.  How- 
ever. Lake  Nasworthy  storage  is  used  for  the  municipal  water  supply 
of  San  Angelo,  Texas,  a  city  of  about  25,000  population.  Assuming 
a  consumption  of  150  gallons  per  capita  per  day  the  annual  municipal 
use  would  approximate  4,200  acre-feet.    Industrial  uses  and  natural 
reservoir  losses,  probably  offset  in  part  by  ungaged  and  thus  unac- 
countable return  flow,  would  logically  account  for  the  regaining 


difference  between  the  estimated  total  yield  and  the  measured  surplus. 


Stream  measurements  used  as  a  basis  for  the  proceeding  analysis 

are  shewn  in  the  following  tabulations: 

Table  17 

Net  Mean  Monthly  Discharge 
in  Acre-feet— 1932  -  1956 
South  Concho,  Spring,  and  Dove  Creeks  near 
San  Angelo,  Texas,  below  Nasworthy  Lake 
(South  Concho  stiver  at  San  Angelo  minus  LfcLddle  Concho  at  Tanker  sly) 
Contributing  drainage  area  —  1407  square  miles 


Oct,  Nov, 

Dec, 

Jan. 

feb  i 

War* 

At>r,  I5a?r 

June  July  Auc.  Seot. 

Ann. 

£147  1934 

2146 

2345 

1551 

1653 

2248  12,97-3 

4658  5757    41  9048 

46,501 

Table  10 

L5san  discharge  of  South  Concho  Iliver,  Spring,  and  Dove  Creeks 
in  Acre-feet— 1932  -  1936 
above  main  irrigated  land  bodies 
(South  Concho  at  Christoval,  Texas,  corrected  for  diversion  above., 
plus  Spring  Creek  at  Tanker sly,  Texas) 
Contributing  drainage  area  —  1168  square  miles 


Oct,  Nov*    Dec,    Jan*    Feb.    liar*  Apr.    Ilay     June  July  Aug,  Sept.  Ann, 


3202  3288    3187    3126    2576    2271  3278  10,999  5078  5802  2109  8302  55,216 


In  summary  it  should  be  pointed  out  that  the  drainage  area 
of  the  South  Concho  I&ver  proper  yields  considerably  more  water 
per  unit  of  area  than  do  the  basins  of  Spring  and  Dove  Creeks,  From 
Tables  9  and  10  s  preceding,  and  previous  discussion  it  has  been 
shown  that  the  mean  annual  yield  of  the  South  Concho  above  Christoval, 
Texas, amounts  to  59,6  acre-feet  per  square  mile;  also  that  the  com- 
bined yield  of  Spring  and  Dove  Creeks  above  Tankersly  is  equivalent 
to  a  production  of  37,3  acre-feet  per  square  mile  per  annum.  Preceding 
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analyses  have  indicated  that  the  total  mean  annual  yield  of  the 
entire  area  considered  approximates  64,414  acre-feet. 

In  the  seel  ion  of  this  report  relevant  to  elimt ©logical  fac- 
tors the  significance  of  iatense  precipitation  T/as  emphasised.  Such 
intensified  rains  tontribuV-e  directly  and  niaterially  to  the  high  rate 
of  flood  discharge  .'roa  streams  of  the  area,    2hs  maximum  known  dis- 
charge for  all  of  tr.3  streams  concerned  occurred  in  September  1955, 

1 

The  following  Table  gives  the  r^dmuri  recorded,  discharge   on  the 
several  streams  invawed  and  on  others: 


gable  19 
TIU  l\\XWM  FLOOD  D3SCIIARG3S 


Stream  and  Place 
of  Leasurejaent 


Concho  itivor 
near  San  Angelo 

Concho  liiver  at 
San  Angelo 

Concho  River  at 
Christoval 

.Middle  Concho 
near  Tankersly 

Spring  Creek 
near  Tankersly 


Stage  &  Discharge 
Drainage  l-eriod  Sta^e  Discharge 

Area        of     Peak      in        Sec.    Ac,  Ft,/  itenarlcs 
Sq.^L-%;  fiyprd  Date     Feet.     Feet  So,^^. 

1054-    8/6/C6   47 . 5  246,000     58.3  Discharges  Slope 
4217     1955-  9/17/£6    46 » 6  330,000     54,5  Area  Llethod 

1S54—  il       (i  ti 

2535     1936    9/V7/3Q   23,4  111,000  43.8 

188?— 

434     1936    9/11/56    20,5    80,100    185.0  " 

Determined  from  rat- 
9/26/36    24.2    35,000     31.0  **  s^lv^  °f  dam* 


1128 
734 


Discharge  from  well 
9/17/36    20.6   23,900     23.6  defined  rating  curve 


1   U.  S.  G.  S.  U.  S.  Paper  816,  P.  135 


S4i: 


During  extended  dry  weather  there  a^e  periods  of  no  flow 
recoi*ded  in  all  of  the  streams  of  -the  area.,   Although  the  record- 
ing stations  show  periods  of  zero  flow  thi/j  is  not  exactly  true 
since  diversions  above  the  gages  take  the  entire  base  flow  from  the 
springs  in  "toe  upper  portions  of  the  basix.3»    From  field  observation 
of  low  flows  it  appears  that  the  minimum  1'low  on  either  the  South 
Concho,  Spring,  or  Dove  Creeks  seldom  falls,  below  six  or  seven  cubic 
feet  per  second  on  each  stream. 

Wo  data  are  available  from  which  the  quality  of  surface  water 
in  the  area  may  be  determined.    However,  it  is  )znown  that  lands  have 
been  under  irrigation  in  the  South  Concho,  Spving:,  and  Dove  Greek 
basins  for  nearly  50  years  ana  at  the  preseut  tSiae  there  is  no 
evidence  of  harm  to  the  lands  irrigated.       Tables  11  to  16  5ji  the 
preceding  part  of  this  s action  indicate*  from  the  a.aount  of  return 
flow,  that  the  re-use  of  surface  water  has  bsen  of  importance  for 
many  years  and  is  consequently  representative  of  existing  conditions. 
The  re-use  of  water  has  thus  far  shown  no  concentration  of  harmful 
salt 5  on  lands  under  irrigation. 

Hydrology  -  Ground  Water 

Ground  waters  occur  to  sane  extent  in  each  of  the  various 
geologic  formations  within  the  South  Concho,  Spring,  and  iJove  Creek 
area*    The  physical  characteristics  of  those  formations  which  sjarry 
sufficient  water  to  be  relevant  to  this  report  have  been  previously 
described  in  the  section  on  "Geology;* 
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Except  in  the  small  and  specifically  limited  area  (Plate  Z) 
■where  the  Blaine  formation  of  the  Pera&an  is  exposed,  potable  ground 
■waters  are  generally  available  throughout  the  entire  area. 

As  previously  pointed  out  in  the  discussion  of  geology,  the 
most  significant  aquifer  of  the  area  is  the  idwards  limestone.  A 
vast  plateau,  with  the  Edwards  at  or  near  the  surface,  lies  adjac- 
ent to  the  basins  on  the  east,  south ,  and  west.    Precipitation  on 
the  plateau  is  the  origin  of  ground  waters  later  discharged  to 
streams  of  the  area,    Springs,  near  the  base  of  the  Awards,  release 
a  portion  of  the  total  natural  discharge  from  the  Edwards  formation. 
The  quantity  of  such  discharge  to  the  South  Concho  liiver,  Spring, 
and  Dove  Greeks  has  been  observed  and  measured  at  various  times  over 
a  period  of  years.    Considerable  variation  in  spring  flow  occurs  from 
year  to  year  and  from  season  to  season.    Like  most  springs  coiomon  to 
streams  of  west-central  Texas,  seasonal  variation  is  to  be  expected 
because  of  variable  natural  discharge  through  transpiration  and 
evaporation  along  the  outcrops  of  the  water  bearing  formations.  Suf- 
ficient data  are  not  available  to  allow  calculation  of  the  variation 
in  spring  discharge,    ^either  are  data  on  record  which  would  permit 
conclusions  correlating  rainfall  variation  with  the  changing  rates 
of  natural  discharge.    However,  miscellaneous  observations  of 
spring  discharges  are  herein  shown  to  indicate  the  quantity  and 
variability  of  discharge  rates. 
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Table  20 


GROUHD-lVATivl  mSOlASCB  SP3IEGS  TO  SU3FAC12 

STREAM  BEI3S 


Stream 


South  Concho 
3iver 


Spring  Creek     Seven  Springs  near 
iiertzon,  Texas 

Dove  Creek       SSain  Spring  at  Source 


12.2; 


STREAM  BEDS 

Spring  Location         Pis eh.  in  Sec. -Ft.  Date 

Llain  Spring  near  10.7*  3/12/25 

Christ oval,  Texas 

3/6/25 

3/4/25 
3/25/39 

3/21/39 

3/23/39 


Spring  Creek     Seven  Springs  near 
I'crbzon,  Texas 

Dove  Creek       I  Jain  Spring  at  Source         15 .0-; 

South  Concho     Main  Spring  near 
iiiver         Christoval,  Texas 


12.4** 


13 .  I** 

8.6** 


*     U.  S.  Geological  Survey,       3.  P.  608 
fr»    t.ater  utilization  Sectiai,  Unpublished 


As  a  source  of  stock  and  donestic  water  ground  waters  are 
important  to  the  area.    A  potable  supoly  of  water  ;nay  be  obtained 
throughout  the  greater  part  of  the  basins  at  depths  which  range, 
locally,  from  20  to  200  feet.    The  only  areas  of  impotable  grourxl 
water  are  those  at  the  extreme  lower  portion  of  the  ar  ^a,  near  San 
Angelo,  and  below  Chris t oval s where  the  only  ground  water  available 
is  carried  by  the  Blaine  formation  of  the  Permian. 


Ill 

Pfti-JSiflff  UAT3R  AND  .IMP  USE 

Sfeoek,  agd  Domestic  »ater 

Practically  the  entire  supply  of  water  for  stock  and  domestic 
purposes,  in  the  rural  areas  of  the  basins  herein  discussed,  is 
recovered  from  underground  sources.    As  pointed  out  in  foregoing 
sections  of  this  report,  an  adequate  potable  supply  of  -water  is 
carried  by  the  formations  of  the  Fredericksburg  and  Trinity  groups 
which  form  the  competent  aquifers  of  the  area, 

Yfith  the  exception  of  the  alluvial  stream  terraces,  farmed 
under  irrigation,  the  area  is  largely  utilized  as  a  ranching  country 
and  as  such  is  apparently  quite  veil  supplied  with  facilities  for 
recovery  and  use  of  stock  and  domestic  xvater*   IVindmills  for  water 
recovery  are  supplemented  in  most  cases  by  storage  tanks  constracted 
of  native  stone  laasonry* 

Ifonicipal  water  Supply 

The  city  of  San  Angelo,  Texas, obtains  its  municipal  supply  by 
impounding  waters  of  the  South  and  Middle  Concho  rivers  and  Spring 
and  Dove  Creeks  in  Lake  Nasworthy.    This  reservoir  is  located  about 
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six  and  ore-half  niles  south  of  San  Angelo  and  immediately  below 
the  confluence  of  the  LftdiiHe  and  South  Concho  rivers*    tii'ater  supply 
for  the  reservoir  is  composed  of  surface  flow,  return  flow  from 
irrigated  lands  upstream,  and  groundwater  discharge  to  the  surface 
streams  involved*    The  municipal  -water  supply  is  furnished  to  San 
Angelo  by  the  '-est  Texas  Utilities  Company  which  owns  and  operates 
Lake  Uasworthy  under  an  appropriation  for  water  use  dated  April  15, 
1929. 

The  appropriation  grants  the  right  to  storage  of  water  in 
Has  worthy  lake  for  both  municipal  and  irrigation  use,  but  limits 
such  use  to  25,000  acre-feat  per  annum.    The  capacity  of  the  reser- 
voir is  10,500  acre-feet,  and  the  amount  of  land  which  may  be  irri- 
gated is  specifically  limited,  in  the  appropriation,  to  5,000  acres* 

Records  are  not  available  which  show  the  amount  of  municipal 
use  but,  for  purposes  of  this  report,  it  is  estimated  that  annual 
consumption  will  approximate  4,200  acre  feet*   This  estimate  is 
based  on  a  municipal  population  of  25,000  and  a  daily  consumption 
of  150  gallons  per  capita* 

Irrigation 

Irrigation  lias  been  practiced  in  the  South  Concho  River, 
Spring  and  Dove  Creek  basins  since  the  late  1800 »s  on  a  scale  com- 
parable to  present  practice  in  the  area. 
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The  three  basins  ccntain  some  7,500  acres  of  land  which  ire 
irrigated  from  gravity  diversion  ditches  or  by  waters  pumped  from 
the  stream  channels,    ^resent  appropriations  for  irrigation  use  in 
the  basins  above  Lake  Ifesworthy  total  14,505  acre-feet  per  annum. 
This  amount  is  divided  among  the  three  stream  basins  as  follows j 
Spring  Creek,  6,361  acre-feet $  Dove  Greek,  4,818  acre-feet,  and 
South  Concho  Paver,  3,326  acre-feet*    In  addition  to  the  14,505  acre- 
feet  of  water  appropriated  for  use  above  Lake  Hasworthy,  the  l.'est 
Texas  Utilities  Company  was  granted  an  appropriation  for  total  annual 
storage  in  and  utilization  from  ^asworthy  reservoir  amounting  to 
25,000  acre-feet.    This  particular  appropriation  is  largely  for 
municipal  and  industrial  use,  but  also  specifically  authorizes 
utilization  of  sufficient  water  for  irrigation  of  5,000  acres  of 
land,  lying  below  the  reservoir. 

Also  listed  among  present  appropriations  is  one  granted  to 
the  Concho  i.ater  development  Company  on  -Ipril  15,  1929,  for  con- 
struction of  a  reservoir  of  200,000  acre-feet  capacity «  "owever, 
this  ri^ht  was  p ranted  subject  to  the  rights  and  priorities  of  the 
Oest  Texas  Utilities  Company  and  also  subject  to  completion  within 
nine  years  from  date  of  the  oermit.    Although  the  appropriation  is 
still  listed  there  is  no  record  of  a  granted  extension  in  time  and 
it  is,  therefore,  assuiisd  that  the  penult  is  new  void  by  reason  of 
non-deve  -.opment « 

Tables  21,  22,  23,  and  24  list  the  appropriations  for  use  of 
water  within  the  basins  concerned. 
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Approximately  60  per  cent  of  all  land  irrigated  in  the  South 
Concho,  Spring,  and  Dove  Creek  basins  is  served  by  direct  diversion 
of  water  through  gravity  canals.    Diversion  dam3  for  the  gravity 
distribution  systems  vary  from  loose  rock  and  brush  structures  to 
concrete  Ogee  sections*    ftater  is  diverted  through  the  main  canals 
throughout  the  entire  year  and  such  practice  has,  in  most  cases, 
eliminated  use  of  headgates.    The  practice  of  continual  diversion 
has  also  led  to  growth  of  treesj  brash  and  heavy  grasses  along  the 
banks  of  canals  and  heavy  growth  of  mosses  and  other  water  plants 
v.dthin  the  ditch  sections,    The  resultant  diminution  of  canal  carry- 
ing capacity  and  "Telocity  is  conducive  to  heavy  ditch  loss  through 
transpiration,  evaporation,  and  seepage*    ^resent  appearance  of  all 
such  distribution  systems  in  the  area  indicate  that  little,  if  any, 
maintenance  work  is  done  on  distribution  ditches  and  laterals* 

In  addition  to  lands  irrigated  through  direct  diversion  canals 
there  is  a  considerable  acreage  served  by  pumping  systems  which  take 
their  water  supply  from  small  channel  reservoirs  created  by  low  over- 
flow dams*   These  channel  reservoirs  have  only  sufficient  storage 
capacity  to  serve  as  a  pumping  pool.    Waters  thus  pumped  are  lifted 
and  discharged  to  flumes  of  adequate  height,  at  tho  stream  bank,  to 
produce   heads  for  irrigation  on  lands  above  and  adjacent  to  the 
streams*    Because  the  pusaps  are  operated  only  at  intervals  and  the 
distribution  of  pumped  water  is  generally  confined  to  a  smaller 
acreage,  the  ditches  and  laterals  under  the  pumping  systems  are 
naintained  far  better  than  those  of  the  direct  diversion  systems* 


The  total  acreage  of  land  under  irrigation  in  each  of  the 
three  basins  considered  is  divided  as  follows:    South  Concho  River 
1,881  acres,  Dove  Creek  2,520  acres,  and  Spring  Creek  2,958  acres* 
As  previously  pointer?  o\vt$  th«  total  appropriations  for  "water  use 
above  Lake  Nasworthy  total  14,505  acre-feet  per  annum 0    To  this 
amount  must  be  added  the  appropriation  of  the  T/est  Texas  Utility 
Company  for  utilization  of  an  additional  25,000  acre-feet.  Hence 
the  total  appropriated  mter  supply  including  storage  and  use  from 
the  Hasworthy  reservoir  is  59,505  acre-feet  annually.    In  the  summary 
of  the  T-ater  Supply  Section  of  this  report,  it  was  estimated  that  the 
total  mean  annual  yield  of  the  area  embraced  in  this  report  would  * 
approximate  64,414  acre-feet.    It  appears,  therefore,  that  at  least 
the  annual  contributing  water  supply  of  the  South  Concho  Iftver, 
Spring,  and  Dove  Creeks  combined,  is  adequate  to  fulfill  the  ap- 
propriations for  mter  use  on  all  three  of  the  streams .    It  should 
be  added,  hovrsver,  that  this  report  does  not  consider  the  I&ddle 
Concho  River  basin  but  that  an  additional  supply  of  water  from  the 
Middle  Concho  basin  is  also  available  at  Lake  Ilasworthy,,  and  con- 
sequently is  an  additional  aid  to  fulfillment  of  the  appropriations 
for  storage  and  use  of  the  Nasworthy  reservoir  "water* 

As  "was  stated  above,  the  amount  of  irrigated  land  on  tine  South 
Concho  River  is  approximately  1,881  acres,  and  from  Table  6  in  the 
later  Supply  Section  it  is  shown  that  mean  annual  mter  supply  above 
all  major  diversions  is  approximately  25,845  acre-feet.    Thus,  there 
is  little  question  regarding  adequacy  of  total  supply  for  the  irri- 
gated lands  of  the  South  Concho  basin. 
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Irrigated  lands  in  the  Spring   and  Dove  Creek  baa ins  combined 
amount  to  5,478  acres  and  the  average  annual  -water  supply  on  Spring 
Creek  below  the  confluence  -with  Dove  Creek  is  approximately  27,371 
acre  feet  per  year.   From  the  indications  given  by  annual  supply 
there  appears  to  be  sufficient  water  available  for  irrigation  of 
lands  in  the  Spring,  and  Dove  Creek  basins*   However,  the  basin  of 
Dove  Creek  is  considerably  smaller  than  that  of  Spring  Creek  and 
the  irrigation  area  is  approximately  the  same  size*   Although  the 
3iae  of  Dove  Creek  basin  has  sot  been  accurately  determined,  measure- 
ments from  base  maps  of  the  area  indicate  it  to  be  an  area  of  about 
271  square  miles.    Assuming  that  the  annual  per  square  mile  yield 
of  Dovs  Creek  is  about  the  same  as  that  of  Spring  and  Dove  Creoles 
combined;  namely,  57.5  acre-feet,  the  average  annual  yield  for  ths 
Dove  Creek  area  -would  be  10,106  acre-feet. 

Although  available  data  would  indicate  that  water  supply  in 
each  of  the  streams  involved  is  sufficient  for  more  than  adequate 
irrigation  of  lands  within  those  basins,  it  should  be  pointed  out 
that  all  of  the  listed  appropriations  for  the  use  of  water  within 
the  basins  themselves  and  downstream  from  the  area  considered  may  or 
may  not  be  a  full  and  accurate  listing  of  all  rights  involved.  The 
Texas  Board  of  Water  Sngineers,  (the  administrative  water  agency  of 
the  state),  was  not  established  until  1914.    Previous  to  that  time 
a  great  many  water  users  had  constructed  and  were  using  storage  and 
diversion  systems  for  irrigation  use*    At  the  time  of  establishment 
the  Board  immediately  set  about  to  make  listings  of  appropriations 


on  all  the  stresms  of  Texas  *    This,  however,  was  a  task  of  such  pro- 
portions that  it  is  still  in  process,  and  it  is  likely  that  many  ap- 
propriations, particularly  downstream  from  the  basins  involved,  may 
not  as  yet  be  a  matter  of  record.    A  summary  of  appropriations  on  tho 
Colorado  River  and  tributaries,  of  which  the  South  Concho  and  tribu- 
taries are  a  part,  indicates  that  much  more  water  is  appropriated  for 
the  basin  as  a  whole  than  is  actually  available  therein.   Only  a  de- 
tailed study  of  all  rights  to  the  use  of  water  could  establish  those 
portions  of  the  basin  wherein  shortages  are  most  likely  to  occur. 

Ground  Water 

In  previous  portions  of  this  report  it  has  been  stated  that 
the  use  of  ground  water  within  the  area  to  which  this  report  relates 
is  confirted  to  recovery  of  ground  water  for  stock  and  domestic  pur- 
poses only.    From  field  observations  in  the  area  during  the  early 
part  of  1959  it  is  concluded  that  facilities  for  recovery  of  stock 
and  domestic  water  are  well  distributed  throughout  the  area*  Ground 
waters  are  generally  available  for  such  use  in  all  but  two  isolated 
portions  of  the  area*    Depths  from  which  it  is  recovered  vary  locally 
from  20  to  200  feet,  and  all  recovery  is  mad©  by  windmill*  Since 
the  total  quantity  of  water  used  for  stock  and  domestic  purposes  is 
small  in  relation  to  the  amount  of  water  availatXe  in  the  aquifers 
of  the  area,  no  estimate  is  herein  made  of  the  quantity  in  or  draft 
from  the  water  bearing  formations.   No  ground  waters  are  recovered 
for  irrigation,  industry  or  power  use. 


Floodc  end  ILood  Damage 

Intense  rainfallG  of  short  duration  frequently  occur  dur- 
ing the  summer  months,  and  resultant  run-off  often  causes  con- 
siderable damage  in  the  basins  involved  in  the  area,    IJo  esti- 
mate of  such  damages  was  made  for  this  report,, 

rrom  records  available,  the  most  damaging  floods  within 
the  South  Concho,  Spring,  and  Dove  Creek  basins  occurred  in  Sep- 
tember, 1936,  at  which  tine  the  cumulative  flow  of  the  South, 
L'dddle,  and  north  Concho  rivers  combined  to  do  extensive  damage 
in  the  city  of  San  .fingelo  and  in  areas  downstream  along  the  main 
Concho  River,    Tho  greatest  damage  within  the  portions  of  the 
basins  herein  considered  occurred  to  railway,  highway,  and  irri- 
gation  structures  along  the  channels  of  those  streams,   I.'any  of 
the  diversion  works  and  irrigation  distribution  systems  were  en- 
tirely destroyed  by  the  195G  flood.    Considerable  damage,  of  course, 
is  caused  by  overflow  on  the  farm  lands  ad  jacent  to  the  stream 
clianncls  but  no  monetary  estimate  is  available  of  the  extent  of 
such  damage 

Land  Use 

Based  upon  reconnaissance  field  estimates  and  estimates  by 
county  officials,  the  total  area  of  pasture  and  grazing  lands  within 


43 


the  South  Concho  River,  Spring,  and  Dove  Cr.ek  basins  is  approxi- 
ii&tely  830,000  acres.    This  area  covers  touch  of  the  rougher  land 
in  the  middle  and  upper  portions  of  the  drainage  areas  and  include*? 
practically  all  land  in  the  Valera  soils  group* 

The  remainder  of  the  area  under  consideration,  or  about  40,000 
acres,  is  under  cultivation.    Of  this  acreage  1,300  acres  are  irrigated 
and  32,700  acres  are  fanned  as  dry  land.    Cotton,  wheat,  and  grain 
sorghums  are  the  principal  dry  land  crops,  whilfl  hay,  cotton,  maize, 
pecans,  and  son©  specialty  crops  are  produced  u-rier  irrigation. 

Present  Type  of  Farming 

As  a  whole  the  area  embraced  by  the  basins  of  the  South  Concho 
liver,  Spring,  and  Dove  Creeko  may  be  classified  a&  a  diversified 
livestock  and  farming  area.    Cotton  and  wheat  constitute  the  prin- 
cipal cash  crops  grown  in  dry  land  areas.    The  principal  cash  crops 
grown  under  irrigation  include  cotton,  hay,  corn,  potatoes,  pecans, 
and  some  vegetable  crops.    The  area  farmed  for  cash  era  production 
is  confined  to  the  irrigated  areas  and  to  the  limited  arsas  of 
Abilene  and  iioscoe  soils  lying  adjacent  to  the  irrigated  sec  ions. 

Feed  crops  are  produced  in  scattered  ayeas  throu#&«at  tfep 
basins  and  ftre  utilized  in  stock  feeding  operations  on  general 
farming  units* 

Ranching  constitutes  the  major  agricultural  operation  within 
the  area  with  sheep,  goats,  beef  cattle,  and  some  dairy  cattle  being 
raised. 
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Irrigation  farms  produce  hay  and  other  feed  crops  which  are 
readily  itiarketable  to  the  livestock  industry •    In  addition,  cash 
crops  such  as  cotton,  pecans,  potatoes,  and  truck  crops  are  all 
grown  to  some  extent  on  irrigated  lands* 

Land  Ownership  and  Land  Values 

Up  to  date  data  .on  land  ownership  are  not  available  I'at  gen- 
eral indications  are  that  approximately  55  per  cent  of  the  entire 
area  is  owner  operated*    This  is  particularly  true  of  the  large  live 
stock  and  irrigated  units.    The  remainder  of  the  area  is  operated 
by  oart  owners  and  tenants. 

Little  or  no  concrete  data  are  available  on  land  values  be- 
cause of  a  relatively  slight  turnover  of  land*    Local  real  estate 
dealers  quote  grazing  lands  from  7  to  15  dollars  per  acre  and 
irrigated  lands  from  75  to  200  dollars  per  acre,  but  report  little 
movement  at  these  asking  prices* 

Proa  meager  data  and  general  observation,  land  productivity 
does  not  seem  to  have  changed  appreciably  over  a  period  of  years* 
Irrigated  lands  appear  to  be  producing  much  the  same  as  in  previous 
years  with  crop  yields  varying  with  moisture  conditions  and  with 
availability  of  irrigation  water* 

Pasture  lands  have  been  overgrazed  in  parts  of  the  area,  but 
no  permanent  daaago  seems  to  have  been  done  to  date*    itange  carrying 
capacity  varies  locally  but,  in  general,  range  conditions  appear  to 
allow  the  pasturing  of  about  40  to  50  head  of  cattle  per  section* 
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Area  I£isuse  and  Maladjustment 

Data  pertinent  to  the  various  factors  which  usually  indicate 
misuse  of  the  resource  or  maladjustiEent  teni  to  show  that  the  South 
Concho  River,  Spring,  and  Dove  Creek  area  is  in  comparatively  good 
condition.    There  ha3  b  een  practically  no  land  abandonment  within 
the  area  ant?.  Federal  grants  and  relief  are  not  prevalent • 

In  general  the  Federal  land  Dank  and  others  have  had  few  loan 
defaults  and  little  delinquency.    The  Farm  Security  Administration 
has  about  50  standard  loan  clients  in  the  area  but  none  on  grants* 

Direct  and  work  relief  has  been  largely  confined  to  persons 
residing  in  cities  and  towns  in,  or  near,  the  area* 
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Area.  Utilisation 

land  Utilization  -  As  shown  in  the  foregoing  section  of  this 
report  concerning  present  use  ox  the  area  under  consideration,  it 
was  pointed  out  that  only  about  g  p@r  cent  of  the  on  tiro  area  +  g 
under  cultivation.    It  wacj  further  noted  that  those  areas  not  under 
cultivatien  are  almost  entirely  confined  to  the  alluvial  fills  of 
the  basins  and  to  the  terraces  isanediately  adjacent  thereto.  Located 
within  these  areas  are  those  groups  of  soils  previously  discussed 
which  are  most  adaptable  to  cultivated  farming.    No  additional  lands 
aj«e  reconnended  for  tilling. 

About  95  per  cent  of  the  area  is  not  utilized  for  grazing 
purposes j  and  although  it  has  been  overgrazed  to  soiae  extent  <,  it  is 
felt    that  no  change  in  type  of  use  should  be  loads  within  the  graz- 
ing area®. 

No  additional  lands  are  recommended  for  irrigation  farming 
because  of  factors  which  will  be  discussed  in  the  following  section 
on  proposed  utilization  of  water  tvithin  the  area. 

Water  Utilization 

Stock  and  Domestic  Use  -  Throughout  the  entire  portion  of  the 
South  Concho  I&ver,  Soring,  and  Dove  Creek  basins,  which  is  utilized 
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in  ranching  operation,  stock  and  domestic  maters  are  obtained  from 
underground  sources*   Lacking  specific  information  on  ownership  of 
land,  it  is  impossible  in  this  report  to  recommend  specific  instal- 
lations of  additional  windmills  or  storage  tanks  for  recovery  and 
utilization  of  stock  and  domestic  water  supplies*    Since,  however, 
ground  waters  are  generally  available  throughout  the  grassing  por- 
tion of  the  area,  it  may  be  recommended  that  in  those  specific 
localities  where  the  operations  agency  finds  that  either  new  instal- 
lations or  rehabilitation  of  older  installations  are  desirable  and 
will  improve  range  use,  they  may  and  should  be  furnished*    It  is 
probable  that  there  will  be  found  certain  areas  where  a  more  efficient 
distribution  of  stock  "rater  supply  will  be  desirable  and  it  is 
recommended  that  facilities  for  recovery  and  use  of  stock  water  be 
furnished  in  all  such  instances* 

Municipal  Works  -  In  discussing  the  present  utilisation  of 
water  it  was  shown  that  a  portion  of  the  water  supply  derived  from 
the  South  Concho  liiver,  Spring,  and  Dove  Creeks,  is  utilised  for 
municipal  and  industrial  purposes  by  the  city  of  San  Angelo,  Texas* 
Such  water  supply  is  furnished  to  the  city  by  the  ivest  Texas  Util- 
ities Company  which  has  an  appropriation  for  storage  and  utilization 
of  25,000  acre-feet  per  annum*    It  has  previously  been  estimated 
that  the  annual  domestic  supply  for  San  Angelc  amounts  to  approxi- 
mately 4,200  acre-feet  per  annum*    In  addition  to  this  amount  the 
appropriation  for  Vilest  Texas  Utilities  Company  provides  for  use  of 
sufficient  waters  to  irrigate  5,000  acres  of  land  below  Lake  Nasworthy* 
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Assuming  a  gross  duty  of  Z  acre-feet  per  annum,  the  annual  consump- 
tion for  irrigation  use,  whan  and  if  developed,  should  not  exceed 
10,000  acre-feet  per  annum*   Assuming  that  this  acreage  will  be 
developed  and  allowing  for  an  increase  in  population  in  the  city  of 
San  Angelo,  it  appears  that  the  appropriation  of  25,000  acre-feet 
per  annum  would  be  adequate  to  fulfill  demands  for  seme  tics  to  come* 

Irrigation  -  Operating  under  present  conditions  some  lands 
now  served  by  surface  irrigation  works  almost  always  suffer  from 
shortage  of  water  during  the  latter  part  of  the  irrigation  season « 
Facilities  for  diversion  and  distribution  of  water  have  been  dis- 
cussed in  previous  sections  of  this  report,  and  it  has teen  pointed 
out  that  considerable  difficulty  has  been  encountered  through 
inadequate  maintenance  of  present  works*    The  present  canals  through 
which  irrigation  waters  are  diverted  are  of  necessity  constructed 
on  relatively  low  gradients  and  due  to  mild  weather  throughout  much 
of  the  winter  season  water  is  diverted  on  a  year  around  basis.  Lit- 
tle or  no  attempt  has  been  made  to  maintain  present  distribution 
systems  in  a  manner  conducive  to  efficient  distribution  of  irrigation 
supplies* 

About  the  only  shortage  of  water  on  any  of  the  three  streams 
involved  is  suffered  by  irrigators  at  the  extreme  lower  ends  of  the 
various  diversion  systems*    This  condition  occurs  largely  due  to  the 
fact  that  the  base  flow  of  all  streams  naturally  decreases  to  its 
minimum  during  the  summer  months  of  July  and  August*  Consequently, 
less  divertible  flow  is  available  during  that  time  of  the  year* 
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With  the  divertible  flow  cut  to  a  minimum,  and  with  diversion  canals 
of  low  gradient  filled  with  moss  and  other  water  plants  in  the  canal 
aone  and  with  trees  and  shrubs  crowding  the  banks,  the  amount  of 
water  loss  through  transpiration  approaches  its  maximum  about  the 
same  tiiae  as  base  flow  reaches  its  minimum.    In  addition,  the  plant 
growth  within  and  along  the  banks  of  the  canals  materially  diminishes 
the  velocity  within  the  canal  section.    It  is,  therefore,  obvious 
that  much  of  the  flow  which  is  actually  diverted  is  lost  through 
transpiration  and  evaporation  or,  because  of  slow  velocity,  is  lost 
by  return  flow  to  the  stream  channels*    Hence,  little  or  no  water 
reaches  those  lands  which  lie  at  the  lower  extremities  of  the  vari- 
ous diversion  systems* 

Records  of  stream  discharge  presented  in  the  water  supply 
section  of  the  report  show  that  the  total  annual  supply  available 
within  each  of  the  basins  concerned  is  adequate  for  the  amount  of 
land  irrigated  within  each  basin*    Consequently,  it  must  be  con- 
cluded that  inadequate  irrigation  supply  is  largely  the  result  of 
operation  rather  than  a  shortage  of  annual  supply  available  from 
the  streams  themselves* 

The  custom  has  long  been  established  of  diverting  water 
throughout  the  entire  year,  not  for  the  purpose  of  irrigation  but 
in  order  that  water  may  be  furnished  to  livestock  which  are  pastured 
in  the  valleys  during  the  winter  months*    Apparently  this  is  the 
primary  reason  for  year  around  diversion  since  little  or  no  spread- 
ing of  water  on  land  is  done  between  late  October  and  the  early  part 
of  Inarch.    Since,  in  the  alluvial  valleys,  an  adequate  supply  of 


55 


ground  water  is  readily  available  at  depths  seldom  exceeding  100 
feet,  it  would  be  a  relatively  simple  matter  to  fulfill  stock  water 
needs  through  recovery  of  ground  water  by  windmills*    By  so  doing 
canal  flows  could  be  cut  off  entirely  for  a  period  of  several  months 
and  thus  allow  a  period  during  which  canals  and  laterals  could  be 
cleared  of  all  debris  collected  during  the  previous  irrigation 
season* 

As  may  be  noted  from  the  tables  listing  the  a  Dpropriations 
to  use  of  water,  each  appropriator  is  given  a  maximum  annual  allow- 
ance for  diverted  water*    However,  it  is  obvious  that  under  the 
present  system  of  diversion  these  specific  amounts  have  been,  in 
many  cases,  far  exceeded  although  all  such  diverted  water  is  not 
applied  to  land*    Past  records  of  irrigation  requirements  at  several 
locations  in  the  Plains  area,  would  indicate  that  a  gross  water 
requirement  of  about  1*75  acre-feet  per  acre  per  year  should  be 
sufficient  for  the  area  under  consideration*    The  following  table 
indicatesgross  requirements  which  have  been  more  or  less  estab- 
lished in  areas  comparable  to  the  one  under  consideration* 

LtOHTHLI  AND  SEASONAL  IRRIGATION  REQUIREMENTS 

Monthly  Percentages  of  Seasonal  Irrigation  Requirement     Seasonal  Irri- 
gation Require- 

Jan*  Feb.  T/ar.  Apr.  S2ay  June  July  Aug*  Sept. Oct *Hov* Dec*  ment  in  Acre- 

Feet  per  Acre 

**      *•     4      7      14    25     25     15       9     5     •*  1*75 

Along  with  a  better  system  of  Maintenance  it  might  be  nec- 
essary in  the  drier  years  to  work  out  a  system  of  water  rotation  among 
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users  on  the  various  streams  which  would  allow  all  irrigated  lands 
an  equal  opportunity  in  acquiring  water  supply  adequate  for  crop 
production. 

Until  such  time  as  some  system  of  cooperative  maintenance 
and  distribution  is  worked  out,  which  at  least  approaches  a  more 
beneficial  utilization  of  the  supply  now  available,  it  is  not  feas- 
ible to  recommend  irrigation  of  additional  lands* 

Ground  Water  -  Exclusive  of  developments  which  may  be  advan- 
tageous for  stock  and  domestic  consumption  of  water  no  ground-water 
development  is  recommended.    As  previously  pointed  out,  however, 
there  may  be  a  few  localities  where  installation  of  new  facilities 
for  recovery  of  stock  water  may  be  desirable.    The  operations  agency 
may  also  find  it  desirable  to  rehabilitate  some  existing  faoiXiiis?j. 
or  provide  more  adequate  storage  for  existing  recovery  facilities, 
and  in  such  cases  it  is  recommended  that  these  developments  be  made* 

Recovery  of  ground  water  for  irrigation  use  is  not  recommended 
because  physically  irrigable  lands  may  be  more  economically  irrigated 
with  available  surface  water  supplies. 


/ 


SOUTH   CONCHO  RIVER, 
SPRING   AND  DOVE  CREEK  DRAINAGE  BASINS 

IN 

WEST— CENTRAL  TEXAS 

TOPOGRAPHY   a  CLIMATOLOGY 


'repArft-'d  ~v 
WATER    UTILIZATION  SECTION 

DIVISION  OF   LAND  ECONOMICS 

BUREAU   OF   AGRICULTURAL  ECONOMICS 

UNITED   STATES    DEPARTMENT  OF  AGRICULTURE 


KNICKERBOCKER 


Uadgr  the.  Prp'v'^i0n!"  °*  !hc 
Wafer    Facilities  Ad  Pub  c 

Law  NJ«?  335 ,  75  th  Conqres.^ 

2  0  2 


KEY 


MAP 


X 


Stksc'5  one*  County  HxjhwOy  Mops 


PLATE    NO  I 


SOUTH   CONCHO  RIVER, 
SPRING   AND  DOVE  CREEK  DRAINAGE  BASINS 

IN 

WEST— CENTRAL  TEXAS 

GEOLOGY 

P'-eoa'-ed 

WATER    UTILIZATION  SECTION 
DIVISION  OF   LAND  ECONOMICS 
BUREAU   OF   AGRICULTURAL  ECONOMICS 
UNITED    STATES    DEPARTMENT  OF  AGRICULTURE 

U^de<-  'he  Prov  SiOr.S  of  l^c 
Wa'ci  fac.Niliea  Act  Pub.  c 
i  aw  N°  3^3    75  th  Co^r«ss 

2  0  2 


X?ouro<y  of  Dz>t3' 

U.SGS.-  Bur~G3U  of  Economic 
Geology  of  //7c?  Univcrs/ty 
of  Texas. 


Quaternary 


Carboniferous 
(  Permian ) 


Scries 


Pleistocene 


Wa-shita 


FrodncKsburq 


Trinity 


Double 
Mountain 


 6uda 

Grayson 

Georgetown 


;dvvard<3 
Comanche  Peak 

Walnuts  


Dlame 


San  Anqelo 


 Marl  and  sandy  I i rn c 6 lone — -  Kw 

Nodular  limestones-  Marly  bed; 


Massive  cherly  limestone. 
Sand/  limestone   and  marl, 
t^andy  cia.ys.and  marl. 


Soft  sands,  concretionary  sand- 
stones and  red  .and  white  cla>s 


Gypsiferous,  limy  sandstones 
arid  shales.  Th.n  layers 
of  qrecn  clay. 

Red  sandstones  and  shales 
>ome  gypsum 


3c/*C  O0fi>pilG&.{jfx>m  USG.S  q  ac»*c  i^le 
Sheets  one/  County  M'qhway  Map* 


Em 


SPRING 


SOUTH   CONCHO  RIVER, 
AND  DOVE  CREEK  DRAINAGE  BASINS 

IN 

WEST— CENTRAL  TEXAS 


WATER 


WATER    UTILIZATION  SECTION 
DIVISION  OF   LAND  ECONOMICS 
BUREAU   OF    AGRICULTURAL  ECONOMICS 
UNITED   STATES    DEPARTMENT  OF  AGRICULTURE 

Waici    rac ''itres  Act  Pub'"c" 
aw  nj?  Jfi?    75  th  C^nurc.^fc'1 


GROUND  WAJE.R 

Potable  groundwaters  avaiiable  in  quant  itiee 
sufficient:  for  stopk  and   domestic  use 


Impotable  groundwaters  unfit  For  <;tock 
and   domestic  use 


5URFACE  WATER 


60,000 


Mean  annual  stream  disoharg 
in  acre  feet. 


U.  S.O.  S.    Geological   Purvey  Gaging  Station 


:C  e         pi/<?c/  from  USGS  qi,ao'~c 
snc-cs  oncJ  County  rf/Q^voy  Mops 


1 

-A 


